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Prior 
Art 

Mann & Shinkai 



[x] Continuation Sheet Attached 
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[ ] 
I ] 
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AGENDA FOR INTERVIEW 

Serial No. 10/824,068 
Docket No. 40062.0139USC2 (MS 128810,03) 

I. Discuss § 103(b) Claim Rejections 

A. Discuss Claimed Embodiments 

B. Discuss Proposed Claim Amendments (see attached) 

C. Discuss Mann & Shmkai References 

1 . ) References fail to teach an epoch identifier that identifies 
"a last configuration change made to the logical volume while an 
associated extent was on line and the epoch identifier being used 
for determining a configuration status." 

2. ) References also fail to teach a selected consistency level 
that "specifies a level of consistency between the epoch values and 
the copy epoch values." 
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- DRAFT - NOT FOR OFFICIAL ENTRY - 



S/N 10/824,068 



PATENT 



Applicant: 



Serial No.: 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Cabrera et al. Examiner: Kerzhner, Aleksandr 

1 0/824,068 Group Art Unit: 21 62 



Filed: 



04/13/2004 



Confirmation No . ; 7004 



Docket No.: 



MS 1288 10.3/40062. 139USC2 



Title: 



VOLUME CONFIGURATION DATA ADMINISTRATION 



DRAFT AMENDMENT 



(For Discussion Purposes Only) 



1-20. (Canceled) 

21 . (Currently Amended) A computer- storage r e adabl e medium storing at least one extent 
of a logical volume having a plurality of extents, the computer- storage ge adabl e medium 
comprising: 

an epoch identifier associated with each at least one extent, the epoch identifier 
identifying a last configuration change made to the logical volume while an associated 
extent was on line and the epoch identifier being used for determining a configuration 
status based on a comparison of the epoch identifier from each extent of the logical 
volume, wherein the configuration status indicates whether the logical volume can be 
exposed as on line. 

22. (Original) A computer-readable medium as defined in claim 21 wherein the 
epoch identifier further comprises: 

a cluster system identifier. 

23. (Original) A computer-readable medium as defined in claim 21 wherein the 
epoch identifier further comprises: 

a logical volume identifier. 
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24. (Original) A computer-readable medium as defined in claim 21 wherein the 
epoch identifier further comprises: 

a cluster system identifier and a logical volume identifier. 

25. (Original) A computer-readable medium as defined in claim 21 wherein the 
computer-readable medium has stored thereon all of the plurality of extents for the logical 
volume. 

26. (Original) A computer-readable medium as defined in claim 21 wherein the 
epoch identifier comprises: 

a number that is incremented upon each change in volume configuration. 

27. (Original) A computer-readable medium as defined in claim 21 wherein the 
epoch identifier comprises: 

a timestamp indicating a time a volume configuration was changed. 

28. (Original) A computer-readable medium as defined in claim 21 wherein the 
data structure further comprises: 

an extent size; 

an extent identifier. 



29. (Original) A device comprising: 

a computer-readable medium as claimed in claim 21; and 

a processor that accesses data stored in the logical volume based on the 

configuration status of the logical volume determined from the comparison of the epoch 

identifier from each extent of the logical volume. 

30. (Currently Amended) A data storage subsystem comprising: 

a first computer- stora gereadafeie medium storing one or more first extents 
associated with a first logical volume, wherein each first extent includes a first data 
structure storing an epoch identifier, th e_epoch identifier identifyi ng , a last confiauratimi 
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change made to the first logical volume while an associated one of the first extents was 
on line and the epoch identifier being used for determining a configuration status of the 
first logical volume based on a comparison of the epoch identifier from each first extent 
associated with the first logical volume, wherein the configuration status indicates 
whether the first logical volume can be exposed as on line; and 

a second computer-readable medium storing one or more second extents 
associated with a copy of the first logical volume, wherein each second extent includes a 
second data structure storing a[[n]] copy epoch identifier, the copy epoch identifier 
identifying a last configuration chanee ma de to the copy of the first logical volume while 
an associated one of the second extents was on line and the copy epoch identifier for 
determining a configuration status of the copy of the first logical volume based on a 
comparison of the copy epoch identifier from each second extent associated with the 
copy of the logical volume. 

3 1 . (Original) A data storage subsystem as defined in claim 30 further 
comprising: 

a cluster service component including a third data structure storing a volume 
epoch identifier. 

32. (Original) A data storage subsystem as defined in claim 30, wherein each of 
the epoch identifiers and the copy epoch identifiers have the same value. 

33. (Original) A data storage subsystem as defined in claim 3 1 s wherein the 
cluster service component may be set by a user to expose the first logical volume as on line if the 
epoch identifiers of each first extent of the first logical volume are the same as the volume epoch 
identifier. 

34. (Original) A data storage subsystem as defined in claim 3 1 , wherein the 
cluster service component may be set by a user to expose the first logical volume as on line only 
if the epoch identifiers of each first extent associated with the first logical volume and the copy 
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epoch identifiers of each second extent of the copy of the first logical volume are the same as the 
volume epoch identifier. 

3 5 . (Original) A data storage subsystem as defined in claim 3 0, wherein 
each first data structure includes a cluster system identifier; and 

each second data structure includes the cluster system identifier. 

36. (Original) A data storage subsystem as defined in claim 30, wherein 
each first data structure includes a first logical volume identifier; and 
each second data structure includes a second logical volume identifier. 

37. (Original) A data storage subsystem as defined in claim 36, wherein the first 
and second logical volume identifiers are the same. 

38. (Currently Amended) A computer- storage r e adabl e medium having computer- 
executable instructions for performing a method for exposing a logical volume as on line, the 
method comprising: 

reading an epoch value from each extent of the logical volume , the epoch value 
identifying a last configuration change made to the logical volume while an associated one of 
each extent was on line ; 

reading a copy epoch value from each extent of a mirrored copy of the logical 
volume, the copy epoch value identifying a last configuration change made to the 
mirrored copy of the logical. voljmie_while an associated one of each extent of the 
mirrored copy was on line ; 

comparing the epoch value from each extent of the logical volume and the copy 
epoch value from each extent of a mirrored copy of the logical volume; 

receiving a user selection indicating a selected consistency level; and 

determining a configuration status based on the comparison of the epoch value 
from each extent of the logical volume and the copy epoch value from each extent of a 
mirrored copy of the logical volume, and the selected consistency level, wherein the 
configuration status indicates whether the first logical volume can be exposed as on line. 
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39. (Currently Amended) A computer- storage r e adabl e medium as defined in claim 

38, wherein determining comprises: 

determining a configuration status that exposes the logical volume as on line only 
when the epoch values and the copy epoch values are equal if the selected consistency 
level is a first consistency level. 

40. (Currently Amended) A computer- storage roadabk i medium as defined in claim 

39, wherein determining comprises: 

determining a configuration status that exposes the logical volume as on line 
when the epoch value of each extent of the logical volume are equal if the selected 
consistency level is a second consistency level. 

41 . (Currently Amended) A computer-storagefeadafeie medium as defined in claim 

40, wherein determining comprises: 

determining the configuration status that exposes the mirrored copy of the logical 
volume as on line when the copy epoch value of each extent of the mirrored copy of the 
logical volume are equal if the selected consistency level is the second consistency level. 

42. (Currently Amended) A computer -storage r e adabl e medium as defined in claim 38 
further comprising: 

maintaining a volume epoch value; 

comparing the epoch value from each extent of the logical volume, the copy 
epoch value from each extent of a mirrored copy of the logical volume and the volume 
epoch value; and 

determining a configuration status based on the comparison of the epoch value 
from each extent of the logical volume, the copy epoch value from each extent of a 
mirrored copy of the logical volume and the volume epoch value, and the selected 
consistency level. 
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43 . (Currently Amended) A computer-storageeea4a&le medium as defined in claim 42 
wherein determining comprises: 

determining a configuration status that exposes the logical volume as on line only 
when the epoch values, the copy epoch values, and the volume epoch value are all equal 
if the selected consistency level is a first consistency level. 

44. (Currently Amended) A computer- storagef eadafele medium as defined in claim 
42, wherein determining comprises: 

determining a configuration status that exposes the logical volume as on line 
when the epoch value of each extent of the logical volume and the volume epoch value 
are equal if the selected consistency level is a third consistency level. 

45. (Currently Amended) A computer -storage roadablo medium as defined in claim 
44, wherein determining comprises: 

determining the configuration status that exposes the mirrored copy of the logical 
volume as on line when the copy epoch value of each extent of the mirrored copy of the 
logical volume and the volume epoch value are equal if the selected consistency level is 
the third consistency level, 

46. (Currently Amended) A computer-implemented method for exposing a logical 
volume as on line, the method comprising: 



identifying a last configuration change made to the logical volume while an associated one of 
each extent was on-line : 

reading a copy epoch value from each extent of a mirrored copy of the logical 
volume ^the copy epoch value identifying a last configuration change made to the 
mirrored copy of the logical volume while an associated one of each extent of the 
mirrored copy was on line: and 




detennining a configuration status based on a comparison of the epoch value from 
each extent of the logical volume, the copy epoch value from each extent of a mirrored 
copy of the logical volume, and a selected consistency level that specifies a level of 
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consistency between the epoch values and the copy epoch values, wherein the 
configuration status indicates whether the first logical volume can be exposed as on line. 

47, (Original) A computer-implemented method as defined in claim 46, wherein 
determining comprises: 

determining a configuration status that exposes the logical volume as on line only 
when the epoch values and the copy epoch values are equal if the selected consistency 
level is a first consistency level. 

48 (Original) A computer-implemented method as defined in claim 47, wherein 
determining comprises: 

determining a configuration status that exposes the logical volume as on line 
when the epoch value of each extent of the logical vol ume are equal if The selected 
consistency level is a second consistency level. 

49. (Original) A computer-implemented method as defined in claim 48, wherein 
determining comprises: 

determining the configuration status that exposes the mirrored copy of the logical 
volume as on line when the copy epoch value of each extent of the mirrored copy of the 
logical volume arc equal if the selected consistency level is the second consistency level. 

50. (Original) A computer-implemented method as defined in claim 46 further 
comprising: 

maintaining a volume epoch value; and 

determining a configuration status based on a comparison of the epoch value from 
each extent of the logical volume, the copy epoch value from each extent of a mirrored 
copy of the logical volume, the selected consistency level, and the volume epoch value. 

5 1 . (Original) A computer-implemented method as defined in claim 50 wherein 
determining comprises: 
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determining a configuration status that exposes the logical volume as on line only 
when the epoch values, the copy epoch values, and the volume epoch value are all equal 
if the selected consistency level is the first consistency level. 

52. (Original) A computer-implemented method as defined in claim 50, wherein 
detennining comprises: 

detennining a configuration status that exposes the logical volume as on line 
when the epoch value of each extent of the logical volume and the volume epoch value 
are equal if the selected consistency level is a third consistency level. 

53. (Original) A computer-implemented method as defined in claim 52, wherein 
determining comprises: 

detennining the configuration status that exposes the mirrored copy of the logical 
volume as on line when the copy epoch value of each extent of the mirrored copy of the 
logical volume and the volume epoch value are equal if the selected consistency level is 
the third consistency level. 
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